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Impact of Turbulent Magnetic Fields on
First Star Formation

Kenji Eric SADANARI

Faculty of Science, Hokkaido University, Kita 10,
Nishi 8, Kita, Sapporo, Hokkaido 060-0810,
Japan

Abstract: Previous numerical simulations that did not
consider magnetic fields have shown that the first stars
form as multiple star systems with a wide range of
masses, through disk fragmentation. However, recent
theoretical studies suggest that strong turbulent mag-
netic fields are generated by turbulent dynamo pro-
cesses. To investigate the effects of turbulent magnetic
fields, we perform three-dimensional magnetohydro-
dynamic simulations, starting from the gravitational
collapse of a gas cloud core and continuing through
the formation of multiple systems. We find that al-
though turbulent magnetic fields cannot completely
prevent fragmentation, they can stabilize the disk
through magnetic pressure and angular momentum
transport, thereby reducing the frequency of disk frag-
mentation. This result suggests the possibility of sup-
pression in the formation of low-mass first stars.
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